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HPFTP Turbine Aerodynamic Design

The High Pressure Fuel Turbopump (HPFTP) turbine aerodynamic design is
based on the requirements defined by the Interface Control Document (ICD) and
by the Power Balance Model, Table 387B. Performance Table 387B was used for
the turbine aerodynamic design because its turbine flow capacities are ‘
consistent with the baseline turbine nozzle flow test results conducted on
Pratt & Whitney's test stand, E-6, in December, 1986.

A conventional pressure-compounded, 2-stage turbine was chosen because of
its inherent high efficiency over a wide range of steady-state operating
conditions. No exit guide vane is required for the small (18 degrees) exit
swirl angle. The high airfoil gas bending loads in the HPFTP turbine required
thin wall, hollow airfoil sections, with larger moments of inertia, in order to
reduce the airfoil bending stresses. The HPFTP turbine design has a mean
diameter wheel speed of 1482 ft/sec which is compatible with allowable disk and
root attachment stress criteria. This wheel speed also provides a high design
point wheel speed to gas velocity ratio, assuring that there will not be a
significant efficiency loss at minimum power level (MPL) operation. The design
point velocity ratio, (0.55) is conservative, ensuring minimal aerodynamic
risk. The design speed of approximately 36,500 rpm selected for the HPFTP was
primarily set by the pump hydrodynamics. The height of the turbine annulus was
selected to limit the last stage blade root centrifugal stress to 46,000 psi.
This annulus size yielded a favorable exit Mach number of 0.18 and a low exit
swirl angle of 18 degrees, therefore, this rpm was satisfactory to the
performance, stress, and exit Mach number requirements of the turbine.

The methodology associated with the design of the HPFTP starts with the
meanline design analysis. This analysis is based on the assumption that the
flow through the turbine can be represented by the flow at the center of the
flow passage. This simplified approach parmits selection of the number of
stages required, the mean diameter of the flow passage, and the annulus area.
Included in the analysis is an estimate of the aerodynamic efficiency. This
prediction system uses the physical laws of aerodynamics and correlations from
rig and engine data to estimate profile loss, secondary loss, blade tip
leakage, and shock and incidence losses based on the geometry and aerodynamic
parameters of the turbine. An interactive graphic flowpath design system is
used, in conjunction with the optimum meanline design, to generate candidate °
flowpath configurations,

The streamline design analysis is used to optimize the radial variation in
the velocity triangles, once the average conditions ars selected from the
meanline analysis. This analysis calculates the flow characteristics at
numerous radial locations and at the inlet and exit of each airfoil row. Once
the meanline and streamline analyses have been used to optimize the velocity
triangles throughout the turbine, 2 dimensional (2-D) airfoil sectiouns are
designed. These airfoil sections are designed to achieve contours that provide
the desired amount of flow turning without permitting the flow to separate from



the airfoil surface. This process involves determining the static pressure
distributions and boundary layer parameters along the airfoil surfaces and
endwalls. An interactive graphics airfoil design system is used to identify
adverse static pressure gradients such that the airfoil contour can be modified
appropriately. After the 2-D airfoils are estimated at several spanwise
locations, they are radially faired and combined with a preliminary endwall
definition. An inviscid multi-stage 3-D flow analysis is then used to refine
and optimize the entire flowpath configuration.

All turbine airfoil, endwall, inlet, and exit flow passage surfaces are
contoured and refined as a system. The multi-stage feature enables a complete
evaluation of potential changes to an individual surface contour during the
design process. This assessment includes, not only flow property changes
around the component being modified, but also around all upstream and
downstream components in the complete turbine system. Improved performance and
reduced risk result from this global optimization capability.

This report contains:

o Hot elevation diagrams for each airfoil

o 3-D airfoil plots

o 2-D airfoil section plots

o Tabulated airfoil section coordinates

o A plot of hot gaging dimensions versus radius

o A’'plot of percent change in flow area versus airfoil rotation

o A plot of stress versus span

o 3-D airfoil static pressure distributions

o Airfoil Ps/PT and Mach number contours

o A plot of suction surface boundary layer friction coefficient versus
surface distance
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EXTERNAL CONTOUR
A1 0 TD REV.

TITLE -

0 PART NO.

EMD NO.
HOT RaDIUS

SCME FT FINAL 1B...R.J.ROMEY,..10-0s-87
DATE 0&/“/8. TIME lS 27: Sl

CYLINDRICAL

—UETITLE : G.12000 LOUR PARIUL 3 s 10 Al MR INC FOCIOR 5 1.0000G
PRETWIST NOY USED FOR TD PRINTOUT.
v _pOT (CIRCLEY
. .6olol 0.02512 L0050 0.01522
0.010 =~0.645103 0.04414 ~0.01504« =0.C1181
0.020 <-0.44J62 0.05988 46283 =-0.022%% -0.00088
0.020 -0.47%62 0.07234 -0.63%62 -0.07p8@ -0 (2c]®
B L1 PN TR B [ 1 =0 arios =0.020%1 -0.00%11
0.050 -0.41%62 0.093I59 -0.418e2 =-0.02018
0.060 -0.40%02 0.1035% -0.60663 -0.02p20
0.070 ~0.39702 0.11210 =0.79762 ~0.02945 L.E, CIRCLE (¥X.Y.R) =0.,6]S20 Q.01S872 R.06543%
-3 T 0.1 .8 -0.0.804 T.e. CINCLE (X.Y-R) 0.40188 ~0.J04l6 0.01749
0.090 ~0.37%3 0.12109 «0.02604
0.100 -0.370s2 0.13985 -0.02351 L.E. TOP TANG. PT. (X.Y) -0.45627 0.0247%
0.126 <~0.7¢81F 0.15927 -0.01591 L.E. EATTAM TanGg. ST, (N.Vv} ~0.61%8] -0 03°8e
VSIS0 ~U.oe%0%  B.1/705 TB.ceb6s  =0.005°8 T E. Tur Tatn. T, (X-v? U.4 060 ~0..5%1a
0.17% 0.19%12 -0.I0512 -0.0029%0 T.E. BOTTOM TaANG. PT. (X.Y) 0.40006 =0.27170
0.200 20756 -0.28002 0.002:8
0.235 0.22040 -0.252)7  0.00n89 NOSE POINT (X.Y) ~0.68477 -0.09709
T.c50 -verwvcB0s  Seeells =0.ec560 0.Ul0o% TZILC FOINY TR-V3 D..B818 ~G..bucy
0.27% =0.21I13 0.24170 -0.21%12 0.01306 _
0.200 -0.19%0e3 ¢.2502 -0.19003 0.015e7 NET CROSS-SECT. AREA (EXCL. COATING) 0.11270
0.I25 -0.loHlZ Q.J5700 -0.10833 0.0175? *
Vool  *U.iwSbe U.abovb =V.lw30. V.08 LaliNG (AT - LAFT (A U.oesd T. TR 0. 18817
0.7 -0.12312 0.2682¢ -0.12313 0.01868 GAGING ANGLE (DEG.) 31.421
0.400 ~-0.10083 s717e -0.10062 0.01819
0,425 =-0.07812 0.27%1%8 -0.078132 0.01701 CTR, NF GRAV. (INCL. COAT'IN_G_) 0.008>7 0.0%687
TS -05S6s  U.~/%85 =0.0556%  U.0I51% R=D. FEFr. FT. (X-¥) T.0 0.0
0.475 -0.03:213 27460 -0.03313 0.012%4 INLET ANGLE (DEG.) 00.505
0.500 -0.01063 0.27278 =-0.01082 0.00923% INLET WEDGE 4NGLE (DEG.) 70.517
0.525 0.01187 0.26876 0.01187 0.00518 EXIT ANGLE (DEG.) 21.129
TS0 0. 0a27 U.eo58 T UsET, T. 0000 EXIT RCLGE ~RGLE TDEG.J Boaws
0.575% 0.05687 0.25958 0.05¢87 =-0.00S23 UNCOVERED TURNING ANGLE (DEG.} 22.892
0.600 0.07437 9.28229 0.07937 ~0.0116S AX1AL CHORD 0.90000
0.02% 0.i0187 0.26345 0.10i87 -0.01883 ACTUAL CHORD 0.94545
TS50 Veieoer  DeetelS TTonsr =0 0ur i TTTCH U.557(x
0.A7% N 1GART 0.0 0eR 0.14n87 ~n.0262% NO, OF FOILS
0.700 0.15937 0.20048 0.16937 =0.04043
0.72S g.12187 0.19017 0.19187 -0.08772
T. 750 V.olocr D.17187 Toolas? -U.0:0s0
0.77% 0.22687 0.18012 0.03687 =-0.08415
0.890 0.25937 0.12562 0.35937 ~-0.09%9%8
0.8.5 0.28187 0.00718 0.28187 -0.11679
' x2-+1d Vool oy Veubhou UewiSei =J.l=0U"
0.875% 0.32687 0.02669 0..-687 ~0.1579%4
0.900 24932 =-0.0177% 46937 -0.18%05
0.9210 0.35837 -0.03730 35837 -0.19424
L V. o0iat =-U. U0 T Vewbior "V .uVdbua
0.920 0.2737 ~0.07948 0.37637 ~-0.21917
0.9%0 0.38537 -0.10283 0.18537 =-0.l3IC
0.9890 0.29437 ~-0.10047 0.39437 -0.2487e
v.veU VUiwvaer AR Y1504 U.wlUow s *V.w00dl
0.9%70 0.¢1237 -0.177%% 0.41237 ~0.l8600 -0.278%2
0.980 0.42137 =-0.204e3 0.42137 ~0.20979 -0.28172
0.990 0.42037 -0.23267 0.43037 -0.24082 -0.27952
1. WOU V. Wl “V.u0lB. *V.alh,b& U™ e U, s 7td *Viabholh
NO. | CORE CONTOUR TITLE - S3ME FT FINAL 18...R.J.ROWEY..10-00~87...
0 TD REV. 0 PART NO. EMD NO. DATE 06/02/89% TIME )S -7 51 CYLINDRICAL
SUBTITLE HOT RADIUS = 4.12000 COLD RADIUS = 4.10% THERMAL SHRINK FACTOR = 1.00C00
PRETWIST NOT USED FOR TD PRINTOUT.
PCT X X TOP Y TOP (CIRCLE) X BOT ¥ BOT (CIRCLE)
V.V “U.virtoa T UseT I U.UsUS =U.v112s V.Vou, BT )
¢.010 -0.37083 9.08281 -0.37083 0.02612 0.03%7
0.020 =0.36416¢ 0.0689% -0.Je4l14 0.03799 0.0282s
0.020 0.15744 0.075:% 0.38744 0.03987
. - O . K “V.ewa2U/o Vodeli&
0.0%0 -0 24408 0.08817 =0.34408 0.06362
0.060 0.2373% 0.0%50 0.33736 0.064549
0.070 -0.-.—066 0.10071 -0.33006 0.04724 L.E. CIRCLE (X.Y.R) -0.36501 0.0507S 0.01252
Ve LIU U--.-. V.IVO/T. Frwaw 1 LR A I Y Teae VIRLLE (AST:-RT Wewil "HG V.Va 0o V.Ul
0.0%0 17‘7 0.11258 -0.31727 0.05087
0.100 —0 310588 0.11817 -0.310%8 0.05283 L.E. TOP TANG. PT. (X.Y) ~0.37%66 0.05%80
0.12 -~0.2918¢ 8.12142 ~0.29384 0.05%61 L.E. BOTTOM TANG. PT. (X.Y) 0.28163 0.0I86%
LR34 VearrLlL Ve il / L E AR Y.Vo 38 L] TUF tmaNO., FT. CASTYT Uiw UDw Voba=as
0.175 -0.20037 0.15<e8 0.0el9% T.E. BOTTOM TANG. PT. (X.Y) 90.27308 -0.04055
0.200 -0.0264263 0.16683 0.06566
0.225 =-0.2ls8¢ 0.1740¢ 0.0679%¢ NOSE POINT (X.V) -0.37589% 0.046445S
VenaW V.nlUID Ve lomwew V.ulVli® Yo VRTTE. TRIL PUINT TA.YT Vewm U U89
0.27% =0.19%42 4.1897¢ -0.19342 ﬂ 07153 .
0.300 ~0.17¢e8 0.1%27 =0.17668 0.0727%
.I25  -0.1590¢  0.20197 -0.15%9¢  0.073s3 !
Vewal WeldWeal Yeu VOO ' ER AR U.VrWl%
0.375 ~-0.126647 0.21093 =-0.12847 0.07429
0.400 -0.100973 0.2162 -0.10973 0.0740%
0.425 =0.092%e 0.l1005 -0.00299 0.07353
i A R e e rrn T 1o TTOTeST
0.475 -0.05952 0.21912 ~0.0595C
0.500 =~0.0&27 0.21912 -0.04278
0.528 ~0.02504 21829 -0.02604
VoW A R V.wiOOI VoUW o
0.87% 9.00743 0.2140e 0.00742
0.600 0.02617 21062 0.026417 0.05942
0.62 0.0409] 0.20027 0.060¢%1 0.05589
TTEI TS T T T VeI oY
0.87% 0.07438 9 0.07438 0.04753
0.700 0.09112 o7 0.09112 0.04288
0.72 0.10786 0 l7880 0.10786 0.027¢8
o e oreetd TSy orettow
0.77 0.16133 0.15824 0.14133 0.03592
0.800 0.15807 0.145%% 0.15807 0.01833
0.82% 0.17481 0.1:218 0.17481 0.01222
B et Y Sty OO
0.875 0.208C8 [ L1 34 .20828 =-0.003el
0.900 0.22502 0.079e2 22502 -0.01242
0.°10 0.22171 0.07148 0.22171 -0. 01:’:13
SO0 0T lIMMI 0 0u 28 o, e >t
0.97 0.24510 0.05I22 0.26510 -0 0I5
0.9%0 0.25180 0.36¢328 0.25180 -0. 0“78-
0.950 0.2%840 6.02200 0.2584% -0.03183
9o v——a tuit oy it g da
0.97 0..718! 0.0100% g.77188 -0.0%99%
0.980 0.27858 =-0.00122 0.27858 -0.04383 =0.04278
0.999 0.28527 -0.01z81 0.28527 -0.06782 -0.04088
10000 2 A et e ST g tata SRt St s
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EXTERNAL EO“TOUR
T

TITLE -

S3ME FT FINAL 1B...R.J.ROKEY..10-0e~-87...
M0

TD REV. 0 PART NO. . DATE 00/22/8% TIME 1%5:27:51
SUBTITL HOT pabtils Blok COLD ReDiun s ¢ feplo- THESMAL SHRIMY FACT08 -
PRETWIST NOT USED FOR TD FRINTOUT.
PCT X x Ine y_T0P y RO
0.0 ~0.o8/8e G.0£%02 igisl 0.0242%
0.010 -0.17"83 0.074%4 37983 0.01302
0.020 -0.17183 0.0%0e7 -0. 37]83 0.00632
0,020 -0.70I82 0.]102%s0 =0.7e287 0.0057%
T.0&0 -0..5%80 0.115/1 -0.;555‘; 0.00G621
0.050 =-0.24783 0.13736 ~0.34783 ~0.00008
0.0e0 =-0.33°82 0.1282 -0.33983 -0.00062
0.0:0 -5.1%i8¢2 0.]i89a -0.23187 .00 .S, CIRCLE (X.V.R) ~0.3¢]08
. “U.umudo 0. 15818 =0 desdd 0.001/1 T.&8. CIRLLE (X.Y.R) HILH
0.0%0 -0.21%583 0.168% -0.31583 0.00378
¢.100 0783 0.17832 -0.30783 0.00628 L.E. TOP TANG. PT. (X.Y) -0.384%6
0.1°% =-0.°R78T 0.200937 -0.2873% 0.016oR L.E. BOTYOM Tans., PT. (X,
TI50 -V.wdicw YewiS03 ~J.aBiBS C.ucon T.E. TUr AN, Fio LAWY .
0.178 =-0.36782 0.3370¢ -0.26783 0.0315¢ T.E. BOTTOM TANG. PT. (X.V) 0.38122
0.260 -0.22783 0.25258 -0..-:83 0.0385e¢
0.22 ~0.20787 0.Cecl! .2078°% 0.0460l NOZE POINT (X.Y) -0. 17858
U.-2J -U.16:8w O.o.8.1 -.a..s.a; Vo dudy Tril PuaNT UXGY] U.allve
Q.27 -0.1e783 0.28807 -0.16783 0.05402
8.300 =~0.j4783 0.29744 -0.14783 0.05740 NET CROSS-SECT. AREA (EXCL. COATING) 0.08747
.32 -0.12782 J.10&0e -0. 12783 0.0%0a3
TTET —V.lvite V. o107 =0.10/8c  J.0el>c BRuIRG TR -V -LANEu~) T.oeteb
8.37% -0.08783 0.31459 -0.08783 0.00240 GAGING ANGLE (DEG.) 21.0e2
0.400 =-0.00733 8.3173% -0.0e783 0.00220
0.47%  -0.0470% 0.218e8 «0.06787 0.0clde CTR. OF GRAV. (INCL. COATING) 0.028»n!
WEET -0.0./85%  v.c.i8wd =U.0</6s D.00vor ReU. REF. T 1. (R-7) T.0
0.47% -0, 00783 0.3108% -0.00783 0.05706 INLET ANGLE (DEG.) §3.22
8.500 0.2 0.01217 0.05350 INLET WEDGE ANGLE (DEG.) 6c.2I9
0.825 L 509 0.0I217 0.06903 EXIT ANGLE (DEG. S1.13s
T ST U. 35! T.Oacoc TRIT WEOow -NULE TDES. Toecl
0.57% 0.07217 0.0373% UNCOVERED TURNING ANGLE (DEG. } S1.182
0.600 0.09217 0.02987 AXIAL CHORD 0.80000
0.62% 0.11217 0.02142 ACTUAL CHORD 0.85%30
T TST 'R TN U-UT:685 ITeH T.5~3u5
0.875 0.15217 0.0011e NO. OF FOILS &0
0.700 0.17217 =0.01080
0.72% 0.19717 ~-0.02409
V.50 . alalr -U.USBBT
0.77 0.23217 =-0.0%50%
0.800 0.25217 ~-0.07%0%
0.83S 0.27217 -0.09201
T ST Toedolr ~VU. 11507
0.87% 0.31217 =~0.13%¢7
0.900 0.33217 =-0.16727
G.%10 0.264017 =-0.17922
Ty Vw817 =-U0-1518¢0
0.930 0
0.9%0 0.30417 =-0.09816
0.9%%0 0.37217 -0.1l078
U. 8y U.oadil V. leaUl
0.%79 0.28817 =-0.18793
0.9%80 0.29817 -0.19282
0.%90 0.40417 =-0.21775 0. 60417 -0..‘.’1051
L. UVY TR XA Veinwaadd Ve.Wloly =V.o%ud/

NQ. 1 CORE CONTQUR
0 TD REV.

T
SUBTITLE

0 PART NO.

HOT RADlu.a =

«.3612%

TITLE = SSME FT FINAL 1B...R.J.ROWEY..10-00-87.
EMD DATE 06/22/89 TIME xs
COLD RADIUS = &. %48

¢
THERMAL SHRINK FACTOR =

PRETWIST NOT USED FOR ,TD PRINTOUT.

PCT X X TOP Y TOP X BOT Y POT
. TUo080 =U-><000 LI
0.010 0.07¢06 -0.32256¢ 0.0649%6
0.020 0.0854 -0.31653 0.0519%0
0.020 0.09048 -0.21050 0.05448
V.Ul V. WNo ek =U. sUkbd
0.0%0 0.1063% -0.29843
0.060 0.114le -0.29240
0.070 -0.~!§'7 0.12179 ~0.28637 L.E. CIRCLE (X.Y.R) ~0.31780
TeUoV Viawdvww Velaw 17 VeiaG@lUoww Tetmr» IRLLE TAST =R LA T3
0.0% -0. .1430 0.1362 -0.27430
0.100 0.14219 -0.26837 L.E. TOP TANG, PT. (X.V) -0.32635
0.125 0.15%8 5218 L.E. ROTTOM TANG. PT (X.Y} -0.X13%8
n-rus-1a PR a1 Sl yera. gy 4 T TP TERG T Tl
0.175% 0.1%9106 -0.22302 T.E. BOTTOM TANG PT. (X.Y) 0.25502
9.200 0.205¢68 -0.207%
0.225 0.2179% «0.19786 NOSE POINT (X.V) ~0.3362¢
Vimal Voma WL AR YERES Thilh TWUINT TA.-T) Veai vl
0.278 0.23%03 «0.16C6%
0.300 -0 lélbl «ek?78 =0.164761
9.22 -0.13283 0.25506 -0.13253 0.100%0
Vewad U ois(We VeamBima U llT7Tel Vellaal
.37% -0.10236 0.20647 -0.:00%6 0.10308
0.400 -0.08728 0.27066 -0.08728 0.10350
8.42% -0.0722 0.27157 -0.07230 0.10348
VeaoJ TR .- LR IR SRS
0.475 =0.04203 0.27584 =0.064303 g.10208
0.500 -0.0l09%S 0.2755¢4 -0.02695% 0.10070
0.525 -0.01187 0.274C8 -0.01187 0.09887
Ve A ETR) VialiTg U WWow b V.UT000
0.575 0.0182 0. e887 0.01830 0.09378
0.900 0.052:8 0.lw63l 0.03328 0.09053
0.035 0.04846 0.25892 0.04846 0.08681
eSO OrSeY A I T A Tl
0.075 0.07862 0.07862 0.07784
0.700 0.09271 0.09171 0.07200
0.72% 0.1087¢ 0. .-B:G 0.10879 0.06684
TP T T IR Tz 1ok
0.77% 0.13895 0.20 % 0.1289% 0.05382
0.800 0.15406 0.l188s2 0.15604 0.06014
0.82% D.]b.l" 0.1726) 0.1e°]2 0.0I8%%
Ty e IR AT T YT
0.87S 0. l“‘ 8 0.1280% 0.19eC8 0.02222
0.11s19 0.21436 0.01310
0.10663 0.22040 0.00923
g e o ooewY oot
0.085%31 2.2I32¢0 0.00113
0.07404 0.23850 -0.00310
0.9%0 4483 0.0el2I2 0.24453 =0.00742
Y oe——O r2N0sy AT A A ER s i g
0.970 Q.2%5059 0.2505% =0.91el7
0.980 0.28l83 0.-»-». -0.02091
9.99¢ 0.JcB66 0.01:08 0.Jo8e6 =~0.01545

Larsay g

oot

Ere e

-yt ove




|
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EXTERNAL CONTOUR TITLE - SSME FT FINAL 1B...R.J.ROWEY..10-06-87...
™ @ TD REV. 0 PART NO. EMD NO. DATE Qo /l2/80 TIME 15..7 sl CYLINDRICAL
SUBTITLE HOI BaOlus = ¢ 602D COLD EaDTis s g E®ol7 THESMa: SR INK FACTOR = 1, 50030
PRETMIST NOT USED FOR TD PRINTOUT.
PCT X X _TOP Y TOP (CIRCLE) X POT Y _POT {C18CLE)
0.0 “0.o178% 0.1108 10681 ~0..1784 0.08621 0.10481
0.010 =-0.31084 0.12086 -0.31084 0.07416 0.08077
0.030 =-0.l0:84 0.14588 ~0.30284 0.06714 0.07228
0.02 -0, 29n84 0.1€800 =0.29%:84 2.06333 0.0csfe
=V, a8 U.le8 5 =0.<5%64 0.0ui00 0.0v328
-0.28784 0.18019 < 0.05992 0.00110
-0.2758¢ 0.1908S 0.059%70 0.06010
~0.2u384 0.20045 9.05018 9.09033 L. E, CIRCLE (X.V.F} ~0. 27704 g.lecel 0, 04680
~T.colte G-0ulot V.E. CIRCLE (X-V-RJ 0.5erle -O.cciesr  0.01560
-0..%484 0.06287 .
«0.24784¢ 0.0664% L.E. TOP TANG. PT. (X.Y) -0.21483 0.1209S
-0.220%% 0.07197 L.E. EOTTO TANG. PYT. (X.Y) -0.°r701 0,004
v oieSw T.080-0 Y. TuF Vhtw. V. iR-v? T 50150 -uv.a1%08
-0.198%4 0.08767 T.E. BOTTOM TANG. PT. (X.V) 0.35258 -0.229%4
-0.17784 0.0901
~0.16074 =0.103¢ 0.0908%¢ NOZE POINT (X.Y) -p.I08)e 0.07706
U Imeo RN 0.100 7« TaiL PUINT (R-Y) Uovie3S =dievias
-0.12534 -0.12534 0.10716
-0.10784 -0.10784 0.109s3 NET CROZ3-5SECT. 4REA (EXCL. COATING) 0.00846
-0.00024 0.I1987a -0.00074 0.!111e °
V.U wt Veemwll =U.Ur.Dw Q.441.5 GEGIRG (AT -Larron) .l Veal e U..Vowo
-0.0553% 0.240% -0.0553¢ 0.1116l GAGING ANGLE (DEG.) S0.%1«
-0.02784 0.348%4 -0.03784 0.11014
-0.0202%4 0.14820 ~0.0C2024 0.10793 CTR., OF GRAV. (INCL., COATING) (X.V) 0.0842n 0.11040
V.ws0 -u.0J.Te VeowoolU -U.J0 S V. IU&/s Kau., ReF. F T, LAWY ) C.v .
0.014%0 0.2428% 0.0l4o0 0.10066 INLET ANGLE (DEG.) S1.89%
0.0Zl1e 32940 0.0221e 0.09588 INLET WEDGE ANGLE (DEG.) 6l.158
0.04%0 LIIT66 0.04%0 0.08%51] EXIT ANGLE [DEG.) Z1.00l
T U016 U-veboe “TU.Oorls  U.00a4v EXTT WeOoc =NGLE TDEG. 7 T.:0c
0.084v0 0.21e79 0.086s0 0.07422 UNCOVERED TURNING ANGLE (DEG.) 20.819
0.10l1e 0.2059% 0.1031e 0.0e514 AX]AL CHORD 0.70000
0.11%s 0.0022 0.11%00 0.0548% ACTUAL CHORD 0.77917
rreTRL] ~< /588 T.lcilo  U.vecuv PTTCH V.5:82¢
0.1540w 0.:62‘1’-‘ 0.15e6 0.03080 NO. OF FOILS 50
0.1731e <6370 0.17216 0.01692
0.18%s 0 "“‘ol 0.18%50 0.00172
ToTi .6 U.1968% U.<0/16 -0.0143%
0.224s0 0.17210 0.22¢se -0.03300
0.2¢216 0.14210 0.064216 =0.0527¢
0.25%0 0.10863 0.2%%06 =0.07436
TR L B IR X Uiwiilo =0.0% 0/
0.2%weé 0.02088 0.0966 -0.13326
0.3121s -0.0122 0.3il1e ~0.1812¢
0.319%16 =0.031098 0.21916 =-0.16335
ToooSIs 0. 05115 Vo818 -V.l7567
0.32%16é =-0.07081 0.2221e¢
0.140le ~=0.090% 0 34018
§.24716 =-0.11189 0.24718
CTTSEIE TV oot T.e5% 1%
0.36116 =-0.15416 0.36116
6.36816 =0.17606 0.26816
0.3781s =0.19834_ 0.27516
TTTECTS T YT T TIUBSTS
NO. 1 CORE CONTOUR © TITLE - SSME FT FINAL 1B...R.J.ROMWEY..10-06-87 .
T 0 TD REV. 0 PART NO. EMD NO. DATE 06/‘.‘2/!' TIME 15:27:51 CYLINDRICAL
SUBTITLE HOT RADIUS = 4.80050 COLD RADIUS = 4.58el17 THERMAL SHRINK FACTOR = 1.00900
PRETWIST NOT USED FOR TD PRINTOUT.
PCT X X TOP Yy TOoP (CIRCLE) X ROT Y BOT (CIRCLE)
T 9 L I LT Toiie’s U ITi160 -U.atvi T.U%0.5 1IR3 35S
0.010 -0.l6848 0.12248 0.09855 0.10380
0.020 -0.25!:: 08.13022 0.1008e 0.10160
0.020 25796 0.12801 0.10%18
V. ey U..ﬁ.TU LERS-XE-2 =Vie2dail U.1US%U
0.050 -0.J476& 0.15367 ~0.247644 0.10780
6.0e0 =0.l4219 0.14102 ~0.J6219 0.11006
0.070 =-0.2%s93 0.16836 -0.2%s08 0.1122 L.E., CIRCLE (X.Y-R) -0.3%ls9 0.11163 0.01008
TNy TToTTeT AR E] L ITTEAL vTTTR. T T CIRCLE™ TR RT ' CX T2 T mammn-re-r 3 o TIUTSST
0.0%0 =-0.22é¢1 0.18228 =0.22661 0.11662
0.160 =-0.2211% 0.18887 -0.2C118 0.11849% L.E. TOP TANG. PT, (X.Y) -0.27199 0.11731
0.125 -0.20800 0.:0665 ~0.20800 0.12318 L.E. BOTTOM ?ANG PT. (X.Y) ~0.2%9¢3 0.10264
TSy TTTeES w.-- =0, LT LIRTLEL T .. 0P TENG. SRR LITTAL:] Tlov: v
0.175 =0.18171 35"‘ -0.18171 G.12101 T.E. BOTTOM TANG PT. (X.Y) e.23t22 0.01083
0.200 =-0.1685%¢ 0..4'.1 -0.168%% 0.13406
0.2 =-0.15541 0.26140 -0.15561 0.1366% SE POINT (X.Y) -0.27162 0.10521
Veiws L ER M T XS Wewmi s TG Ve i®uwmi VeloTule TRIL FUINT TATT U, a¥e7/ VaVialta
0.275 =-0.12%12 0.28155 -0.12912 B.14le6
0.200 -0.11597 0..8‘7! -0.11597 0.14363
-1 -0.10282 0 -0.10282 0.14503
SR oTTSere TS U, %o
0.375 =~0.07e53 0.30879 ~0.07653 0.l6641
0.400 -0.06338 0.210643 -0.063%8 0.1463%
0.435 ~-0.05022 0.31273 ~0.05027 0.145%0
T woo R Vewliwia V. VTV L' 0 S ke
0.47% <0.0229¢ 0.21%e9 -0.0239% 0.14348
0.500 =-0.01079% 0.21277 -0.0107% 0.164155
0.52% 0.0022e 0.210%1 0.0023e 0.13%14
VeoaT V. VIiaoV VowWOUa T.ViIoW Velwlms
0.57% 0.0280S 0.206413 0.0l8e5 0.13282
0.000 0.04180 0.29822 0.041890 0.12892
0.03% 0.05495 Jo0I2e 0.05495 0.12452
L i -1 T8 BB TTTTeT
0.07% 0.08124 0.27819 0.08124 0.11414
0.700 0.09¢29 0.260898 0.09¢3e 0.1081¢
0.728 0.1075¢4 0.258el 0.107%4 0.1016%5
TP —0r20v— “OTowPOT TRl TTOeeY
0.77% 0.13282 0.2%402 0.1:283 0.08677
0.800 0.140°8 0.21%3 0.14«s%8 0.078e3
0.87% 0.1e012 0.20400 0.19013 0.070:7
TS AR TET R O .- RS AR
0.87% 0.18042 0 "810 0.18e42 0.0528¢
0.190%7 0.14«589 0.19987 0.06224
0.20483 0.12597 0.20483 0.039%1s
o, 420~ — 02100 0. 12682 o Hore-—O Oty
0.2182 0.114el 0.2153% 0.03004
.220el 0.10333 0.22061 0.0Cel0
.2258e 0.09%1¢68 0.22%80 0.0C1e2
ST 0. 212 otevy LACEREET oTOTYeS
0.970 0.22Zel8 0.00721 0.23s28 0.01212 0.01402
0.°80 0.24l0é 0.054e? 0.24lo6 0.00729 0.0127%
Q.90 0.240%0 0.04172 0.240%0 0.00245 0.01892
2000 —@ 2SSyt T OIS O Ot ooyt S PTINO——O O
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EXTERNAL CONTOUR TITLE - SZME FT FINAL 1B...R.J.ROWEY..10~-06-87...
T ¢ TD REV. 0 PART NO. EMD DATE Qo/22/8% TIME [5:27:51 CYLINDRICAL
SUBTITLE Hol R-mu— : _3.Baris SOLD RAUIUS = ¢ B23lF IMERMaL “MEINK FLCTOR = 3 50007
PRETWIST NOT USED FOR TO PRINTOUT,
PCT X (CIRCLE)
o502 0.lesll
0.010 =-0.04418 O0.jeelil
0.020 -0.23838 0.15e21
0.030 -0.-... Q. 18457
. L] 0.150°C0
0.050 -0.-.0'3 0.1487e
0.0e0 0.14758
0.070 L.S. RCLE (XY R) =0,20086 9. 18811 0.06082
. -0..0..5 T.E. CIRCLE (X.Y.R) 0.23588 ~0.1%51 0.01375
0.0%0 ~-0.1%I8
0.100 =-0.19038 . L.E. TOP TANG. PT. (X.Y) 0.24730 20344
0.12% =-0.17528 L.E. BOTYOM TANG., AT, (X.V) ~0.2]09¢ :) xa'"
.15 -u.lou.0 T.E. Tor VARG, PT1. LK.V} 0..6%0. =0.15% w8
8.17% =-0.14538 T.E. BOTTOM TANG. PT. (X.Y) 0.32343 -0.2023%
0.200 -0.1202l8
0.22% =0.11828 0 NOSE POINT (X.v) -0.24278 0.le88e8
T =50 -vU.10C0<3 T.1 Y=iL FOINT (R-V) 0.2608e ~U.e0%00
0.275 ~0.085%28 Q9.1
0.I00 -0.070I8 0.1 NET CROSS-CECT. AREA (EXCL. COATING) 0.05499¢
0.I28 -0.CS5:8 0.1
TTo5U  =U.v=ved Jei CaGIHG (XY -LAPEDAT V. 5e0o [ EXRL ] U 1/9%
0.375 =-0.02538 0.1 GAGING ANGLE (DEG.) 20.985
0.400 -2.01028 0.1
0.425 0.00602 0.2e448 0.00402 0.1%622 CTR. OF GRAV. (INCL. CDATING) (X.Y} 0.074993 0.13740
Vo usd J.UTYel Voo lva U.ul™ oo C.i5Uae Reb. REF. PT. (A-Y] 0.0 0.9
0.47% 0.034el 0.25709 0.034862 0.14350 INLET ANGLE (DEG.) 55.998
0.500 0.04982 0.35143 0.04962 0.12:571 INLET WEDGE ANGLE {DEG.) 69.874
0.52% 0.00é02 0.24461 0.0pdol 0.125% EXIT ANGLE (DEG. ~1.08%
TSSU " "T.0 00 S.vedTw T. 07960 U-ilraw ERT ! WiDGE = us.E TOEG B.05e
0.57% 0.0%02 0.325% 0.0%el 0.10053 UNCOVERED TURNING ANGLE (DEG. ) 21.497
0.600 0.10%962 8.31432 0.10%sl 0.0%482 AXI1AL CHORD 0.60000
0.62% 0.126482 0.20088 0.12402 0.08209° ACTUAL CHORD g.72197
RT3 ) A R TR P L) U.1:%0c  U.008<v FITCH U.o08va
0.675 0.154%2 0.20778 0.15462 N.05I¢e NO. OF FOILS S50
0.700 0.169e0 0.2477 0.16%2 0.03757
0.738 0.18462 0.22504 0.18402 0.020S1
V. 50 0.1°70e  S-i700% T.1%%.  9.00--"
0.77% 0.216e2 0.17162 0.2148l =0.0171%
0.800 Q.20%2 0.1602 0.22%C =-0.03788 °
0.82 0.24467 0.10649 0.J4kel ~0.0599¢ -
ST U.-Svo. R ek Vo eST6e  -U.UBIG0
0.87% 0.27462 0.02087 0.27482 -0.10852
0.9%00 0.0289%62 -0.010S1 0.28%2 =-0.1352
0.%10 0.2966C =0.027¢66 .29860 -0.16642
LEREAY VUeoeWida ~V.UwDle V. oUloa =U, 10U
0.930 oo 0.3076Z =0.16°70
0,940 0.31%6C ~0.18182
0.950 0.2196C =0.19427
T Tooeste -U.cU/J5 -C.20560
0.9%70 0.IXl62 ~-0.22018 =-0.20%S8
0.9%80 0.33762 -0.23358 -0.21014
0.9%9 0.364242 =-0.174°8 0.264302 =0.24712 -0.70787
19UV Vewa 0. Vi el V. 170891 Viww "0 "Vems 00 =V.ITeo T
NO. | CORE CONTOUR TITLE - S3ME FT FINAL 1B...R.J.ROWEY..10-00=87...
0 TD REV. 0 PART NO. EMD NO. DATE 06/22/8% TIME 15:27:81 CYLINDRICAL
SUBTITLE HOT RADIUS = &.8437% COLD RADIUZ = 4.82633 THERMAL SHRINK FACTOR = 1.09000
PRETMIST NOT USED FOR TD PRINTOUT.
PCT X X TOP (CIRCLE) X 20T Y BOT (CIRCLE)
T =V.cleSy TTTYCS T SCeereoT  U.1/B7% U.iceo¢
0.010 =-0.20920 -0.20920 0.17%9 0.18409
0.020 <-0.20482 -0.20482 0.18117 6.1822
0.030 0.20062 -0.20043 0.182%9 0.18239
V. Uy V. iTeuD UL ATeUD V. 10.01
0.050 <0.1%1%6 ~0.1%166 0.18484
0.060 <-0.18728 -0.187C 0.18910 -
0.070 -0.18I89 -0.18289 0.18728 L.E. CIRCLE (X.Y.R) -0.2009%¢ 0.192s7 0.0§105°
Uty TS T TN YT oTTTEST LERI-1- Tamn T IR TR TR TraialB e U.USvT8  U.CI.TY
0.090 =0.1741 0.2481% =0.17412 0.189%9%
0.106 ~0.16%73 0.25203 -0.16973 0.1912S L.E. TOP TANG. PT, (X.Y) -0.21163 0.19880
0.125 -0.1%877 0.26457 -0.15877 0.1%3¢ L.E. BOTTOM TANG. PT. (K Y) -0.2001% 0.1824s
LERd U. iwioX L ETER-1- 40 LERLXE-23 Vel vrlUs Tl FUF TANG, T, UTASY UewwwlUl W.ubaSbl
0.175 =0.13085 0.2867% -0.1268S g.1%219 T.E. BOTTOM .TaNG. PT, (X. V) 0.20261 0.05527
0.200 -0.12588 0.29629 0.12588 0.20082
.o -0.11492 0.20442 -0.11649C 0.20208 NOSE POINT (X.Y) ~0.21166 0.18689
S EETAd TTIOTYY TS TTIUCYY Tralors T=IC FPOINT (X-V7 T oI88 T U.0SerT
0.27% =<«0.0%300 8.21801 -0.09200 0.203%7
0.300 -0.08203 0.333%6 -0.08203 0.20436
Q.32 -0.07107 0...7»0 -0.07107 0.20426
V.owaV L IRA AR Vievs o, UeUT ]} UrinlVeie
0.375 =0.06%1¢ 0 35350 -0.04914 0.2027%
0.400 ~-0.02818 0.335l¢ -0.02818 0.20133
0.42% =0.02722 0.335‘“ -0.02722 0.19%67
TN T T O T TS TTUTETYT UL TS
0.475 -0.00529 0.33405 -0.00529 0.19440
0.500 0.005e7 0.33282 0.00%567 0.1%1230
0.52 0.01v03 0.33021 0.01663 0.1875%
AL r i amma-ra Y b TSt Te orIe TTEES
0.575 0.0285e 0.32267 0.0185e 0.1788%
0.900 0.04952 0.31732 0.064952 0.17281
0.625 0.06048 0.21129 0.06048 0.16821
TTET OO TS TP IO TS0
¢.875 0.08241 0.2%44 0.08261 0.15588
0.700 0.09337 0.28754 0.00:37 0.148%
0.72 0.10432 .27787 0.104323 0.14152
o rae eTrre S —rivees =TSt Oy
0.278 0.1l0l0 0.25298 0.1l0l% Q0.12599
0.800 0.13722 0.24018 0.13722 0.11e21
0.82% 0.1¢818 O.Z:EOG 0.14818 0.10710
e cEETaer Sratwe LNt rante-Ta-ags e
0.875 0.17011 Q. 1‘041 0.17011 0.08789
8.400 0.18107 0.1e971 0.18107 0.07751
0.910 0.1854e 0.16067 0.1854e 0.072318
B facs st rn ol o FELE £l ) T et oTove Y
0.930 0.19423 0.l6l40 0.19423 0.004l2
0.940 0.1%80l 0.13127 0.1%8s1 0.059%59%
0.°50 .20300 0.12101 0.20200 0.0548S 0.05487
vO—0 2O It WS =Py CER-EAA A
0.21177 0.09993 0.21177 0.064512 0 08112
0.l1elS 0.08808 0.l1el15 0.04021 0.05178
0.223%4 0.07759 e.22 0.0rs29 0.05429
072 A D e S P TS LAy T SR S ST OO P e L
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€XTERNN. CONTOUR

TITLE - SSME FT FINAL 1B...R.J.ROWEY..10-06-87.

o TD REV. 0 PART NO. EMD NO. DATE Qo/22/80 TIME 15:27:51 CYLINDRICAL
,nu WOT Eadlus =« & OREO0D COD BaPlits = € 0o72" IhEEpal SHEINK EACTOE & 1 0g0-0
PRETWIST NOT USED FOR TD PRINTOUT.
v _pOY (CIRCLED
G.2:051 O..3lve
0.lol0l 0.-../5
0.35680  0.25732 .
-0.1¢89% 0.25%0€ 0. 26Z)€
~J.l0s%5 0.05009
-0.1589%  0.24823
-0.153%%  0.2Goe?
-0.16895 _ 0.54€62 E CIRCLE (X.¥.R) =0.]69%S 0. 28lce 0.07i60
=0.143%5  O.oGuie €. CIRLLE (K-V-R) 0.20555 <-0.10809  0.01.50
-0.13895  0.l4619
-0.13395  0.2e200 L.E. TOP TANG. PT, (X.Y) -0.18070  0.296X1
-0.121e6 0. 72ails L.E. BOTTOM TANG. PT. (X.Y) =0.leud>  0.€07¢
=0.105°%  U..e548 TR (AR R SN D.ci5b0  -D.loacs
~0.0%045  0.3604S T.E. BOTTOM TANG. PT. (X.Y) 0.29223 -0.17339
-0.08295 _ 0.26648
-0.07148  0.J«55e NOSE POINT (X.V) -0.18206_ 0.2701¢
O 058 8 vecesr: TEIC FOINT (X V7 U..0B0%  ~0.1/%¢v
~0.04065 L2410
-0.0339% . NET CROSS-SECT. AREA (EXCL. COATING)  0.04361
~0.02165
=u. UL %0 *J. LU0 Tae I NG TR Y LAMEDA]D VUelwadi U.ollws V.ea™id
0.00255 0.00355 GAGING ANGLE (DEG.) 21.017
0.0100% 0.01005 :
0,085 0.028%E CTR. OF GRAV. (INCL. COATING) (X.V) 0.10021  C.les02
UL.u=ius Woue il Rav. KEF. PT, (X.Y) O.v J.v
0.05358 6.0535S INLET ANGLE (DEG.) 70.88¢
0.0600% 0.0600% INLET WEDGE ANGLE (DEG.) 8].49%6
0.0785§ 0.076%S EX]T ANGLE (DEG.) 21,068
T.oo10% T. 0TI EAL] WCooe ARouE (WED. ) T.0:0
0.1028S 0.10355 UNCOVERED TURNING ANGLE (DEG.) 24.590
8.11005 0.110058  0.1222 AXIAL CMORD 0.50000
0.12855 0.13855  0.10078 ACTUAL CHORD 0.085:8
U, i=iUS R LR L] [PV [ YA, ST
0.15258% 0.1%355  0.07332 NO. OF FOILS 50
0.1680% 0.15605  0.05520
0.17885 0.17865  0.0Zo4l
V. [TI0% V. 15105 J.Uloe™
0.2035S 0.20355 -0.00:88
9.21008 0.21805 -0,02529
0.22858 0.22855 -0.64753
TTe% oS ~0. 0/ o5%
0.25355 -0.0%4ése
6.2e 0.26805 =0.11013
0.27108 0.27105 -0.12°23
' I EA ) [ e o)) *U. 1. a5
0.2810% 0.28105 -0.14079
0.58605 0.28005 =0.1002
.29108 0.29108 -0.17087
Via - 0w Wi TOUS =V. 18407 =U.1T,gUY
0.20108 0.30105 -0.1924S -0.18034
0.20608 0.20005 =-0.20247 <-0.1803¢
0.2110% 0.21105 -0.214S1 -0.17809
V. »1i0W0 U.l“..- . TeOU™ V. »18U0 "Voinadi™ =U.1587 v
NO. | CORE CONTOUR TITLE = SSME FT FINAL 1B...R.J.ROWEY..10-06-87.
0 TD REV. 0 PaRT NO. EMD NO. DATE 06/22/8% TIME 15:07:81 CYLINDRICAL
SUBTITLE HOT RADIUS 2 $.08500 COLD RADIUS s S.06332 THERMAL SHRINK FACTOR s 1,08000
PRETWIST NOT USED FOR TD PRINTOUT.
PCT X ¥ TOP v TOP (CIRCLE) X BOT v EOT (CIRCLE)
g B FREEEYS] ViaTIiU7 EEt-13-13 =Jd. 1003 Ueprulla V.u303 0
0.010 =-0.14778 29817 «0.16778  0.27¢el  0.27788
-0.16431  0.29%14 -0.14621  0.27440 27526
-0.14084 0.302% -0.14084 0.3741e .27422
VUilwiel V..U00R *V.lwtwd Vimiwrew
-0.12290 0.31014 -0.133% 0.2737
-0.13043  0.31344 0.13063  0.27369
-0.12¢ 6.21655 -0.120%  0.27I73 .E. CIRCLE (X.V.R) -0.13878  0.28651 0.012647
Vosdawn™ Uows o7 » Usidaww AL A To.he WIALLE VA-TKJ Veidlwm™ CERY AR VelVia2dl
-0.12002 0.312321 -0.12002 0.27%1e
-0.11e58  0.32479 -0.11655 0.27451 L.E. TOP TANG. PT. (X.Y) -0.164825  0.2%¢62
-0.10787  0.32064 -0.10787  0.27%49 L.E. BOTTOM TANG. PT. {X.Y) -0.13%3 0.27407
U.V - Viwwas 7O KR -V VemtOF - LEl4 TANOG, Fl. UA.YT L ERE 123 L ERL:5AL]
-0.09053  0.34027 -0.09053 .27640 T.E. BOTTOM TANG. PT. (X.Y) 0.17310 ©0.093720
-0.08185 0.34410 -0.08185 0.07622
-0.07218 0.34720 -0.07318 0.27568 NOZE POINT (X.Y) ~0.150°8 0.2816*
WL, VWO T w™ - V.weuwoU Voem ! HIQ Tl FUINT TA-TT L' TR Y- 24 V.U w20
-0.05583  0.35197 -0.0558%  0.27347
-0.064715  0.35346 -0.064715  0.27178
-0.01848 0.15438 -0.03848 0.25970
V.V "3V Vewodil Vela "WV VewDiaV
-0.02113 ~-0.0T113  0.254664
-0.01248§ -0.01245 0.06123
-0.002:78 -0.00378 0.2%763
VOIUNT R A A Veewdwlo
0.0138?7 0.01387  0.269C§
0.0222% 0.0322 0.26447
0.020%2 6.0%092  0.32930
oS ST TTOTIETeTIIT T
0.04827 0.04827  0.3377e
0.05e9% 0.05¢96  0.22138
0.06562 .:::s. 6.06562 21461
LD el man crry) o reTe——O IO
0.08297 o fosqs 0.08297  0.1998s
0.0916S .20020 0.091e5  0.19188
0.10022 o.:-o-r 0.100:2  0.18349
ooy P eS0T WY
0.11767 0.117e7  0.}e569
0.12e25 0.1C035  0.15588
0.13%02 0.11502  0.1¢%8s
EERAEERY CERMOEAM LER Tk
0.1522 0.15227 0.124e7
0.1610% 0.18105  0.112647
0 0.16682 0.18452 0.10888
Vo0 —gte? 0-17%48 ~o—te? o ttest
0.17146  0.1e728 T 0.1716e  0.0°047
0.17693  0.15891 0.17492  0.0%sé 0.09518
§.17860  G.15037 0.17840 0.08°80 0.092e0
0 S PO TP AR S-ASSANMET-s De T,
0.18526  0.13301 0.185I6  0.0799e  0.0°C1®
0.18881  0.12el0 0.18881 0.07507 0.0°3II2
0.19228 0.11560 0.19228  0.0701s  0.09S87
0 b St T T O gt} & Ay ——
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- - . . .
. PBS6 YTILITY PROGRAM - FLOW AREA CALCULATION
(S
t SOME FT FINAL 1B...R.J.ROWEY..10-00-87...
{ HOT_TO VERS Rapil
! LD
4.12000 4.1008}
4.21e80 «.20520
. 4.21200 4. 20046
! Z.%0%50 . Se874
i 4.50600 4.490%
4.00250 4.58617
&4.09900 L ooBIGS
. 9950 @.i/0/0
4.89200 4.87201
_ 4.°8850 6.967%5
! S . 08500 §.053%2
, RETTEGGER ZRoLE  DCoRELw * T0 "RABIZRS = T.0
: PLATFORM RADII LE 1D = 4.12000 LE OD s 5.10000
TE 1D = 4.12000 TE 0D = $.10000
GAGING RADII INNER 2 %.12000 QUTER s £.08500
" P - LY el o B
STAGGER IN DEGREEZ 13 -2.00 TO 3.00 IN INCREMENTS OF  0.50
e IN CLASS IS - 6 TO 6 .
- TOLER = 0.0
b STAGGER HOT FLOM ( CHANGE COLD FLOW
(DEGREES) FLOW AREA (50 IN)
-2.00000 -11.81721
-1 =9,590.58
.o -2.00000 -7.08567
{ i -1.50000 -5,73306
~1,00000 -%.81015
“ . =TTSUTUY =T Y007
0.0 10.0182S 0.0 s.91182
R A iU, wUDb s
- 1.00000 10.39808
1.50000 10.58606
2.00000 10.77240
<.50000 TU.96008 Tousoo0 =
3.00000 11.16713 11.3015¢
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